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transitivity-respecting grammar. While other theories overgenerate, rule-based phonology is thus 
restrictive enough to capture the typological data with respect to CFFTP. Additional time is spent on a 
variety of Arabic, where the resolution to the apparent paradox has interesting implications for the 
representation of prosody. I show that data which are conventionally analyzed in terms of syllable 
structure must be given a purely segmental analysis. This is in line with recent work moving towards flat 
representations of prosodic structure. 
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1  Introduction 
This paper discusses a rare type of interaction between phonological processes which has been 
dubbed ‘counterfeeding from the past’ (CFFTP) in the literature (Wilson 2006). It is a type of rule-
ordering paradox which violates the requirement that rule ordering be transitive: if rule A precedes 
rule B, and rule B precedes rule C, then rule A must also precede rule C. Specifically, CFFTP in-
volves cases where it seems as if the past state of a phonological derivation can prevent a process 
from applying in the future, leading to the name counterfeeding from the past. 
I examine CFFTP from the perspective of a substance-free and rule-based phonological theory 
(Chomsky and Halle 1968, Hale and Reiss 2000, 2008, Vaux and Nevins 2008, Samuels 2011, Bale 
and Reiss 2018 among others). The theory considered in this paper makes the explicit prediction 
that no process in any language can violate the transitivity requirement on rule ordering. It is thus 
predictively different from Sympathy Theory and Optimality Theory with Candidate Chains (OT-
CC), which can both generate CFFTP-type grammars without difficulty (Wilson 2006, Odden 2008). 
In order to adjudicate between these theories, I analyze all claimed cases of CFFTP found in a ty-
pological survey of the literature (Wolf 2010). 
The results of this survey reveal no convincing cases of CFFTP. For several of the languages 
involved, the data do not provide evidence for any ordering paradoxes. For others, although the data 
appear to involve paradoxes, straightforward rule-based analyses are available without needing to 
violate transitivity. For one language, Bedouin Hijazi Arabic, the resolution of the apparent ordering 
paradox interacts in interesting ways with prosody. A non-paradoxical account must restate rules 
which seem to be sensitive to syllable structure in purely segmental terms. This ties in well with 
recent work advocating flatter1 theories of prosodic structure in substance-free phonology and be-
yond (Idsardi 2005, Samuels 2011, Scheer 2013, Faust and Ulfsbjorninn 2018, Andersson 2019b, c, 
d). 
I conclude that CFFTP is unattested in the world’s languages, and conjecture that grammars 
with CFFTP derivations are not possible in human language generally. Thus, while the Optimality 
Theoretic analyses surveyed in this paper overgenerate, rule-based theories are sufficiently restric-
tive to capture the typological data with respect to CFFTP. In addition to earlier work on opacity 
(see Kager 1999, Vaux and Nevins 2008 for discussion) and other ordering paradoxes (Andersson 
2019a), this paper provides a further argument that extrinsic rule ordering is the most promising 
theory of how phonological processes interact. 
2  Substance-Free Rule-Based Phonology 
This section discusses the phonological framework I will investigate in this paper. Following work 
such as Hale and Reiss (2008) and Bale and Reiss (2018), I assume that phonology is substance-
free, which is to say that it does not make reference to phonetic content, or substance. As a concrete 
example of what this means, the phonological component of the grammar does not in any way favor 
a phonetically-natural rule such as t → ts / _i over a phonetically-unnatural rule such as v → k / _b. 
In general, there is no notion that some features or segments are more ‘marked’ than others, and no 
sense in which some outputs are sub-optimal or in need of being repaired. The typological facts 
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usually attributed to markedness and phonetically-based phonology are instead explained diachron-
ically, outside of the synchronic grammar (Blevins 2004, 2006, Samuels 2017 among others). These 
assumptions about a substance-free phonology will not play a major explanatory role in this paper. 
They are mentioned here nevertheless, to set this paper apart from other work where phonetic natu-
ralness plays an important role in evaluating phonological analyses, including markedness-laden 
rule-based theories (such as Chomsky and Halle 1968:ch. 9, Donegan and Stampe 2009 among 
others). 
More important for our purposes are the assumptions about how phonological processes do and 
do not interact in rule-based theories. I will use the usual phonological rewrite rules of the form       
A → B / C_D. As in most rule-based work, I take these rules to be extrinsically ordered, and assume 
that every rule is ordered with respect to every other rule. In cases where there is no evidence for 
one order over another, different speakers may have different solutions, but I still assume that every 
mental grammar specifies an order. Importantly for this paper, I take rule ordering to be transitive. 
Using << to denote precedence, if rule A << rule B, and rule B << rule C, then rule A << rule C. It 
is impossible to write a grammar where A << B, B << C, and C << A. As we will see in the next 
section, this predicts that the rule-ordering paradoxes which this paper discusses are literally not 
representable in human language. 
3  Counterfeeding from the Past 
This section introduces the ordering paradox CFFTP, with an example from Samothraki Greek. We 
will see how different phonological theories can or cannot explain CFFTP-type grammars, and dis-
cuss previous work on whether these grammars are genuinely attested. 
 An example from Wolf (2010) will serve to illustrate CFFTP and the apparent time travel in-
volved. Samothraki Greek (data from Newton 1972, Kaisse 1975) has rules of r-deletion, mid vowel 
raising, and glide formation: 
 
 (1) R-Deletion (RD)  r → Ø / V_V 
  Mid Vowel Raising (MVR) e → i / _[+back, -high]2 
  Glide Formation (GF) i → j / _V 
 
 The rules appear to apply in this order, with R-Deletion preceding Raising, and Raising preced-
ing Glide Formation (the acute accent is used to indicate stress, not high tone as in the IPA): 
 
  (2)  UR /méra/    UR /roméos/ 
  RD méa    MVR romíos 
  MVR mía    GF romjós 
  SR [mía]    SR [romjós] 
  Transl. ‘day’    Transl. ‘(a) Greek, masculine’ 
  (Kaisse 1975:375)    (Kaisse 1975:374) 
 
 Paradoxically, Glide Formation fails to apply to the output of Mid Vowel Raising if and only if 
R-Deletion applied earlier in the derivation. Without this restriction [mía] ‘day’ would have surfaced 
as *[mjá]. Although *[mjá] is not a possible pronunciation of ‘day’ (Kaisse 1975:335), it is a possi-
ble word of Samothraki Greek; [mjá] is attested with the meaning 'one, feminine' from underlying 
/mía/ (Kaisse 1975:335. Glide Formation is thus in a sense counterfed by the application of R-De-
letion earlier in the derivational history, leading to the name counterfeeding from the past. 
In more abstract terms, with rules A, B, and C, CFFTP occurs when A precedes B, and B pre-
cedes C, but A never precedes C even in the derivations where this is expected. This could be ac-
counted for by a different rule ordering C << A << B (where << means ‘precedes’), but this violates 
transitivity: if A << B and B << C, only the order A << B << C is possible. 
At least two recent phonological theories have been shown to produce CFFTP-type grammars. 
 
2This formulation only generates raising of e before a and o. However, raising also applies to o, and having 
the preceding vowel be a or o also triggers raising (Kaisse 1975:330). I set aside these complications, as they 
are not important in the examples considered here, nor to make the point about CFFTP. 
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In Optimality Theory with Candidate Chains (OT-CC; McCarthy 2007), CFFTP can be generated 
using precedence constraints (ᴘʀᴇᴄ). Let A’ be the faithfulness constraint violated by applying rule 
A, and C’ the corresponding constraint for rule C. The constraint ᴘʀᴇᴄ(C’, A’) penalizes derivations 
where C’ is violated later in the derivation than A’. Ranking this constraint high will produce the 
desired result: C underapplies if and only if A has applied. As the focus of this paper is rule-based 
phonology, no detailed OT-CC derivations are shown here, and readers are instead referred to the 
discussions and tableaux in Wilson (2006) and Wolf (2010). 
Sympathy Theory, another constraint-based theory of phonology (McCarthy 1999), has also 
been shown to produce CFFTP. Odden (2008) discusses a fictional language, Kalaba, which has a 
CFFTP-type rule interaction which is easy to model in Sympathy Theory. Again the reader is re-
ferred to Odden (2008) for detailed derivations. Some rule-based theories also relax the transitivity 
requirement, with CFFTP being used as a data point which favors such theories (see Anderson 1969, 
and the discussion of Faroese in Section 3.5). Finally, we must also mention here the work of Sayeed 
(2016), who claims that transitivity-respecting rule-based grammars can generate CFFTP. However, 
Sayeed has to resort to ad hoc rules, abstract and otherwise unattested segments in the language, and 
Duke of York derivations. This paper aims to show that much more plausible solutions to the prob-
lem of CFFTP are available. 
Both Wilson (2006) and Odden (2008) see the ability of different theories to generate CFFTP 
grammars as a theoretical downside. Since these patterns are not attested in any human language, 
they reason, theories which allow these phenomena overgenerate, and should be restricted. Wolf 
(2010) disagrees with this earlier work, and claims that there is in fact evidence from multiple un-
related languages in favor of CFFTP. He adduces a total of six possible examples from the literature, 
including the Samothraki Greek case discussed above. Wolf concludes that the existence of CFFTP 
favors OT-CC over derivational rule-based theories, which impose a transitivity condition on order-
ing. The rest of this paper examines all of Wolf’s putative examples of CFFTP, and finds that they 
are all spurious or reanalyzable. I agree with Wilson (2006) and Odden (2008) that CFFTP-type 
grammars are unattested, and conjecture that they are unattestable. 
3.1  Re-evaluating Samothraki Greek 
The problem of CFFTP in Samothraki Greek (Samothraki, Indo-European) can be solved by reor-
dering the rules, and altering one of them slightly. The CFFTP grammar and my proposed grammar 
without ordering paradoxes are shown below: 
 
 (3) With paradox    Without paradox 
  RD r → Ø / V_V   MVR’  e → i / _(r)[+back, -high] 
  MVR e → i / _[+back, -high]  GF  i → j / _V 
  GF i → j / _V   RD  r → Ø / V_V 
 
 In the new analysis, R-Deletion is the last rule to apply rather than the first. This looks like it 
should cause serious problems; in the paradoxical analysis, R-Deletion feeds Mid Vowel Raising, 
and must therefore be ordered before it. However, these problems have been remedied by rewriting 
Mid Vowel Raising. The new version of this rule, MVR’, now precedes R-Deletion, but the envi-
ronment of MVR’ contains an optional r. This means that MVR’ can apply across any r which will 
subsequently be deleted by R-Deletion. Reordering the rules in this way allows for a transitivity-
respecting grammar to generate the data in Samothraki Greek. Derivations in this non-paradoxical 
account are shown below: 
 
 (4) UR /méra/   /roméos/   /mía/ 
  MVR’ míra   romíos   ------ 
  GF -------   romjós   mjá 
  RD mía   ----------   ------ 
  SR [mía]   [romjós]   [mjá] 
  Transl. 'day'   '(a) Greek, masculine' 'one, feminine' 
 




this reanalysis was only possible because a deletion rule was involved. The deletion allowed for the 
incorporation of an optional r into the raising rule, thereby avoiding the paradox. Since not all pos-
sible CFFTP grammars are of this type, rule-based phonology is still more restrictive than theories 
like OT-CC and Sympathy Theory which can generate CFFTP freely. The remainder of this paper 
aims to show that the restrictive rule-based theory is on the right track, since there are no examples 
of CFFTP which cannot be reanalyzed in transitivity-respecting grammars. 
3.2  Re-evaluating Luiseño 
In Luiseño (California, Uto-Aztecan), [tʃ] and [ʃ] are generally in complementary distribution. The 
phoneme has been analyzed as underlying /tʃ/, which deaffricates to [ʃ] at the end of a word, and 
before [-cont] segments (Munro and Benson 1973:17). There is a claimed CFFTP paradox in order-
ing deaffrication with respect to reduplication and a process of vowel syncope. Forms such as /tʃara-
ʀᴇᴅ-tʃ/ ‘torn’ appear to first undergo reduplication to tʃaratʃaratʃ, then deaffrication to tʃaratʃaraʃ, 
followed by syncope to [tʃarátʃraʃ] (Munro and Benson 1973:18). The surface form has [tʃ] before 
[r], which is opaque with respect to deaffrication. This ordering, however, is in conflict with the fact 
that deaffrication normally applies to the output of syncope: /motʃi-lat/ → motʃlat → [moʃlat] ‘belt’ 
(Munro and Benson 1973:17). Only when reduplication has applied does syncope counterfeed 
deaffrication, making this an example of CFFTP.  
However, it is not clear that the Luiseño generalizations are as Munro and Benson (1973) de-
scribe them. For example, there are reduplicated forms where syncope feeds deaffrication, exactly 
as we would expect from a transitivity-obeying rule-based grammar: /tʃikʷi-ʀᴇᴅ-tʃ/ ‘suffer’ → 
tʃikʷitʃikʷitʃ (reduplication) → tʃikʷitʃkʷitʃ (syncope) → [tʃikʷíʃkʷiʃ] (deaffrication; Munro and Ben-
son 1973:17). Other forms show variation, such as [tʃotʃrí]~[tʃoʃrí] ‘cut much wood, past punctual’ 
(Kroeber and Grace 1960:23). Kroeber and Grace’s (1960) grammar is riddled with restrictions on, 
and exceptions to, the supposedly postlexical deaffrication process. For example, we find [watʃqap] 
‘there are’ rather than [waʃqap] (Kroeber and Grace 1960:22), and [tʃatʃmiʃ] ‘a stone tool’ rather 
than [tʃaʃmiʃ] (Kroeber and Grace 1960:23). In summary, it is far from clear that Luiseño has a 
paradoxical rule ordering, and the status of the rules as phonological generalizations is uncertain. 
3.3  Re-evaluating Attic-Ionic Greek 
Adams (1972) discusses an apparent case of CFFTP in the phonology of Attic-Ionic Greek (Athens, 
Indo-European). We will not see the full facts of this variety for reasons of space, but the paradox 
concerns two generalizations about consonants turning into [h]. Collapsing the different contexts of 
what Adams calls ‘H-making,’ he notes that the resulting single H-making rule cannot be ordered 
with respect to the other rules. A number of problems exist for this analysis. Firstly it must be pointed 
out that the only way to create a single H-making rule for Attic-Ionic Greek is to rely on multiple 
arcane notational conventions for rules, which do not exist in modern rule-based theories. The par-




 Even if we grant Adams’ (1972) general theory of rules, and assume it to be valid, his analysis 
has been criticized on other grounds. Sayeed (2016) argues that the generalizations Adams discusses 
are unlearnable on the basis of synchronically-available input. There is, then, no way for anyone to 
acquire the CFFTP grammar from the data. It is easy to see how this problem might have arisen; 
Adams repeatedly justifies highly-abstract underlying forms on the basis of diachrony, and evidence 
not available to an Attic-Ionic Greek learner. By copying sound changes into the synchronic pho-
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nology in this way, we end up with a grammar which does not accurately describe anyone’s phono-
logical competence (see Anderson 2016, Andersson 2017 among others for discussion). For these 
reasons, we can set aside Attic-Ionic Greek, since it does not constitute a genuine example of CFFTP. 
3.4  Re-evaluating Yup’ik 
A CFFTP analysis of Yup’ik (Alaska, Eskimo-Aleut) suffers from the same problems as a CFFTP 
analysis of Attic-Ionic Greek. There are two relevant rules, and it is only if we attempt to collapse 
them into one that a paradox is encountered. In Yup’ik, a process deleting dorsal fricatives feeds 
vowel coalescence, which in turn feeds vowel raising: /atʃaɣ-t/ → atʃaɣət (by epenthesis which will 
not concern us) → atʃaət (dorsal fricative deletion) → atʃaːt (coalescence) → [atʃiːt] (raising) ‘aunts’ 
(Underhill 1976:22). However, a paradox arises when the dorsal fricative that is deleted is the uvular 
ʁ. All processes apply as expected, with the exception that the final raising step is blocked: 
/tanəɣuʁːaʁ-t/ → tanəɣuʁːaʁət (epenthesis) → tanəɣuʁːaət (dorsal fricative deletion) → [tanəɣuʁːaːt] 
(coalescence) ‘boys’ (Underhill 1976:22). As Underhill (1976:22) describes it, “[r]aising might now 
apply to this form, but is blocked from doing so because [dorsal fricative deletion - SA] removed a 
back velar earlier in the derivation.” This makes the Yup’ik derivations a perfect example of CFFTP. 
However, there is an important feature which distinguishes CFFTP in Yup’ik from CFFTP in a 
language like Samothraki Greek. In Samothraki Greek, we were faced with identical forms, e.g. mía, 
apparently being treated differently by the phonology: only when R-Deletion was not involved could 
Glide Formation produce [mjá]. The situation is Yup’ik is not parallel, since all forms containing 
/ɣ/ behave one way, i.e. triggering raising, while all forms containing /ʁ/ fail to trigger raising. This 
allows us to split what I have been calling ‘dorsal fricative deletion’ into ɣ-Deletion and ʁ-Deletion 
as two separate processes, which can then be ordered differently to avoid the paradox. This is in fact 
precisely what the previous literature on Yup’ik concludes (Underhill 1976). As with Attic-Ionic 
Greek, it is sometimes the case that two rules cannot be collapsed into one; keeping them as distinct 
but similar processes is the only way to write down a grammar which produces the correct outputs 
without paradoxes. 
3.5  Re-evaluating Faroese 
On the very particular and highly abstract analysis of Faroese (Faroe Islands, Indo-European) pre-
sented by Anderson (1969:82-97), there is an ordering paradox of the CFFTP type, where a process 
of glide hardening underapplies to forms with underlying /ð, ɣ/. This analysis has already been crit-
icized by Odden (2008), and I repeat his criticism here, while adding some considerations based on 
the non-paradoxical analysis of Samothraki Greek in Section 3.1. 
Odden rightly questions Anderson’s arbitrary choice of underlying representations for some of 
the forms involved. The paradox arises due to underapplication of a hardening rule turning jj, ww 
to dʒ, ɡv. What Odden notes is that this problem is easily avoided by assuming that the process runs 
in the opposite direction, with underlying /dʒ, ɡv/ leniting. Anderson says only: “Let us see what 
happens if we /.../ tak[e] the form without [glide hardening - SA] as basic” (Anderson 1969:86). No 
argument for his choice of underlying forms is given, nor is the possibility of a lenition rule ever 
mentioned. 
In addition to this critique, it should be mentioned that the paradox in Faroese bears some re-
semblance to what we saw in Samothraki Greek. In Faroese, /ð, ɣ/ delete in certain positions, but it 
is as if the rest of the derivation remains sensitive to their presence. This is parallel to how Samo-
thraki Greek rules appear to be sensitive to the presence of a deleted /r. Thus, even if we grant 
Anderson his underlying forms, we could include optional ð, ɣ in the environment of the process 
for which they appear to be present. As in Samothraki Greek, the deletion of these segments is then 
shifted to occur later in the derivation. Considering both Odden’s critiques and the possibility of a 





3.6  Re-evaluating Bedouin Hijazi Arabic 
For a number of reasons, the ordering paradox in Bedouin Hijazi Arabic (BHA; Medina, Afro-Asi-
atic) is the most interesting one surveyed in this paper. Al-Mozainy (1981), the source of the data 
we will analyze, takes care to identify external evidence for the phonological processes that he relies 
on. The existence of the abstract underlying forms he proposes, and the productivity of the rules, is 
verified by considering children’s spellings, a language game played by the speakers, as well as a 
constructed language game which Al-Mozainy invented for the purposes of testing his analysis. 
With all of this external evidence, we can be confident that what Al-Mozainy describes is a produc-
tive part of the phonology of BHA. BHA thus appears to pose the most serious challenge to theories 
which cannot produce CFFTP. 
As in the other cases of CFFTP, BHA has three relevant phonological rules: 
 
 (5) Deletion (D)  [+high, +syll] → Ø / _ ]σ 
  Raising (R)  a → i / _ ]σ 
  Resyllabification (RS) VC. # V → V.C # V 
 
 As shown below, it seems as if Raising counterfeeds Deletion, and Resyllabification counter-
feeds Raising, but, paradoxically, Resyllabification feeds Deletion: 
 
 (6) UR /ðˤirib/ /katab/  /ʕabad # alˤlˤah/  UR /kaːtib # al/ 
  D  ðˤrib --------  -------------------  R ------------- 
  R  ------- kitab  -------------------3  RS kaː.ti.bal 
  RS ------- --------  ʕa.ba.dalˤ.lˤah  D kaːt.bal 
  SR [ðˤrib] [kitab]  [ʕa.ba.dalˤ.lˤah]  SR [kaːt.bal] 
  Transl. ‘he was ‘he wrote’ ‘worshipped Allah’ Transl. ‘writing the...’ 
    hit’ 
  (Al-Mozainy 1981:58, 149)  (McCarthy 2007:196) (McCarthy 2007:196) 
 
 With the rules in the order D << R << RS, we cannot explain why Deletion applies after Resyl-
labification in [kaːt.bal] ‘writing the...,’ but if we have R << RS << D, we predict *[ktab] rather than 
[kitab] for ‘he wrote.’ Intuitively, the paradox in BHA is that Deletion applies only in open syllables, 
but it must somehow apply before Resyllabification tells us which syllables are open. This paradox-
ical situation can only be avoided if we state in segmental terms what constitutes an open syllable 
in BHA. The difference between Deletion (fed by Resyllabification) and Raising (counterfed by 
Resyllabification), comes down to a slight difference in the way ‘open syllable’ is written in the 
environments of these two rules: 
 
 (7) Deletion' (D') [+high, +syll] → Ø / _(C)(#)V 
  Raising' (R') a → i / _(#)(C)V 
 
 I assume that the optionality brackets are interpreted as abbreviating sets of disjunctively-or-
dered rules in the exact same manner as in SPE (Chomsky and Halle 1968:29-30): 
 
 (8) D'  [+high, +syll] → Ø / _C#V  [+high, +syll] → Ø / _#V 
    [+high, +syll] → Ø / _CV   [+high, +syll] → Ø / _V 
 
  R'  a → i / _#CV    a → i / _CV 
    a → i / _#V    a → i / _V 
 
 Since these rules do the work of resyllabification, no special resyllabification rule is needed. 
Below derivations are shown, indicating in parentheses which version of each rule has applied: 
 
 
3 Raising has additional restrictions which are not important here (Al-Mozainy 1981:55-57). These addi-
tional restrictions, however, are the reason that ʕa.ba... does not change to ʕi.ba.... 
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 (9) UR /ðˤirib/  /katab/  /ʕabad # alˤlˤah/ /kaːtib # al/ 
  D'  ðˤrib (_CV) --------  ------------------- kaːtbal (_C#V) 
  R'  -------  kitab (_CV) ------------------- ------------- 
  SR [ðˤrib]  [kitab]  [ʕabadalˤlˤah] [kaːtbal] 
 
 This analysis shows that a pattern which has previously been analyzed in terms of syllables can 
– and on a rule-based analysis, must – be rewritten as a purely segmental rule. This fits in well with 
research within the substance-free framework moving towards a flat phonology with no prosodic 
hierarchy whatsoever (Samuels 2011, Andersson 2019b). For other recent work on flat(ter) versions 
of phonology, see Idsardi (2005), Scheer (2013), and Faust and Ulfsbjorninn (2018). I do not wish 
to suggest that all of prosody should be analyzed with environments of the type / _(C)(#)V, as in 
SPE. One flat alternative to traditional prosodic theories is Universal Boundary Theory (Andersson 
2019b, c, d), where prosodic phenomena are accounted for using a boundary symbol |, which is 
formally the feature bundle [-segment] (for this feature, see Chomsky and Halle 1968:64). Anders-
son (2019b, c, d) shows that even with just one boundary symbol, we can get very far in capturing 
data usually used as evidence for prosodic categories like the mora, syllable, foot, and so on. Thus, 
although BHA requires an SPE-type approach to prosodic structure in its rules, there are other ways 
of productively moving forward with a completely flat phonology. Indeed, a boundary-theoretic 
analysis of BHA would simply require the # symbol in the rules in (7) to be replaced with | (see 
Andersson 2019d on where in the derivation | may be inserted to separate words). 
4  Conclusions 
In this paper I have evaluated all claimed cases of the rule-ordering paradox known as counterfeed-
ing from the past (CFFTP). Like other ordering paradoxes, CFFTP is predicted to be impossible in 
most versions of rule-based phonology, where the ordering of rules must be transitive. This stands 
in contrast to Optimality Theory with Candidate Chains (OT-CC), and Sympathy Theory, where 
CFFTP grammars can easily be produced. Because of this, CFFTP offers a way of testing these 
different theoretical predictions empirically. This paper has attempted to do just that, and I have 
argued that the data correspond to the predictions of the more restrictive rule-based theory. CFFTP 
does not appear to exist in any language, and I have conjectured that such paradoxes are unattestable 
and not merely unattested. This means that OT-CC, Sympathy Theory, and rule-based theories with-
out transitivity overgenerate. The more restrictive approach thus represents yet another case – next 
to opacity and other ordering paradoxes – where rule-based phonology is predictively better than 
other theories when it comes to predicting possible interactions between phonological processes. 
These predictive successes constitute strong arguments that phonological computation works by 
extrinsically-ordered rules. 
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